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Abstract
Purpose: The purpose of the study is to access the prevalence of accessory right inferior hepatic veins and 
their relevant signifi cance in liver transplantation.
Materials and Methods: A retrospective study was done in which the CT of 82 potential liver transplant 
candidates between January 2012 and March 2013 were reviewed. The presence of the accessory right inferior 
hepatic vein was examined; the diameters of the accessory inferior hepatic veins and the distance between the 
point where they open into the inferior vena cava on the coronal plane and to the right hepatic vein-inferior vena 
cava junction was measured.
Results: Out of 82 patients, 42 (51%) had accessory right inferior hepatic veins. Right accessory inferior 
hepatic veins larger than 3 mm were detected in 23 (28%) patients. The distance of these veins to the right 
hepatic vein-inferior vena cava junction was more than 4 cm in 13 (15%) patients.
Conclusion: The precise preoperative knowledge of accessory right inferior hepatic veins is essential in 
living donor liver transplantation.
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Introduction
The world’s ϐirst successful liver transplantation was performed by Dr Thomas 
Starzl in the 1960s. Since then, liver transplantation has been performed in an 
increasing number of patients with liver dysfunction due to chronic liver disease and 
acute liver failure [1]. During the past 50 years, liver transplantation has evolved from 
an experimental surgery of last resort to an increasingly routine procedure performed 
at more than 100 transplant centers in the United States and numerous other centers 
worldwide. According to Organ Procurement and Transplantation Network data, as of 
January 3, 2014, 6256 liver transplants were performed in the United States alone in 
2012 [2]. Liver transplantation is one of the greatest advances of the past 3 decades 
for the care of patients with hepatic failure. Liver transplantation is an excellent, and 
sometimes lifesaving, treatment option for patients with acute and chronic end-stage 
organ diseases, with reported 1-year graft and patient survival rates of 80%-90% and 
5-year rates of 60%-90%. Improved results of cadaveric liver transplantation have 
resulted in a dramatic shortage of donor liver grafts, even in countries such as Spain, 
where the donation rate is relatively high (33.7 per 1 million persons in 2002) [3].
To meet the needs of an increasing number of potential liver transplant recipients, 
alternative approaches have been developed, namely, reduced-size transplantation, 
split transplantation, and living donor liver transplantation (LDLT). However, LDLT 
may cause morbidity in an otherwise healthy donor who generously takes such an 
important risk for a loved one. Therefore, donor safety is a primary concern, and 
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selection protocols are of paramount importance to preserve donor health by excluding 
unsuitable candidates for either medical or anatomic reasons [4]. With the development 
of the new multidetector computed tomographic (CT) techniques, the radiologist plays 
a relevant role, providing, with a minimally invasive procedure, valuable information 
that will be useful in choosing the most suitable candidate and in identifying anatomic 
variants that may alter the surgical approach. Imaging of potential donor livers is an 
integral step of the evaluation for potential living donor liver transplantation. Imaging 
can be performed using CT or MRI, and the examination encompasses calculation of 
liver lobe volumes and evaluation of vascular and biliary anatomy [5].
If the right inferior accessory vein is larger than 3 mm or the distance between the 
conϐluence of the main hepatic vein into inferior vena cava (IVC) and the accessory 
vein is more than 4 cm, the surgical approach must be altered to prevent complications 
such as bleeding and graft malfunction [6].
It is necessary to document if one or more than accessory right inferior hepatic 
veins are present. These have same importance to hepatic transplantation as large 
tributaries of middle hepatic vein. 
Materials and Methods
After approval from Institutional Re view Board and Ethics committee, a 
retrospective study was done in which the CT of 82 potential liver transplant candidates 
between January 2012 and March 2013 were reviewed. 3-D images were obtained and 
image post processing was done on workstation in axial, sagittal and coronal planes. 
The presence of the accessory right inferior hepatic vein was examined; the diameters 
of the accessory inferior hepatic veins and the distance between the point where they 
open into the inferior vena cava on the coronal plane and to the right hepatic vein-
inferior vena cava junction was measured.
Results
Out of 82 patients, 42 (51%) had accessory right inferior hepatic veins. Right 
accessory inferior hepatic veins larger than 3 mm were detected in 23 (54.8%) patients. 
The distance of these veins to the right hepatic vein-inferior vena cava junction was 
more than 4 cm in 13 (30.9%) patients.
Discussion
Imaging of potential donor livers is an integral step of the evaluation for potential 
living donor liver transplantation. Imaging can be performed using CT or MRI, and the 
Examination encompasses calculation of liver lobe volumes and evaluation of vascular 
and biliary anatomy. The latter is essential to preoperative planning; in some cases, 
the risks that variant anatomy present may also preclude transplantation because of 
the risk of intra- and postoperative complications in both the donor and recipient. 
Preoperative imaging of the liver enables detection of abnormalities, such as portal 
vein thrombosis; vascular anomalies; and biliary anatomic variants in both donors 
and recipients, as is illustrated by the high frequency of anatomic variants that are 
seen at preoperative imaging [7-9]. Three dimensional (3 D) reconstructed images 
are very helpful in pre-operative planning of hepatic transplantation and to avoid 
intraoperative and post procedure complications. 
Accessory right inferior hepatic vein is the most common variation in the hepatic 
venous system. The accessory right inferior hepatic veins (IHVs) usually drain parts 
of the lateral sector of the right hemilivergraft (RHL). It is present in up to 48% of the 
population and drains the posterior part of the right lobe (mainly segments VI and VII) 
directly into the inferior vena cava (IVC). It is important to determine if an accessory 
inferior right hepatic vein is present: If it is, a distance of 4 cm or more in the coronal 
plane between the accessory vein and the right hepatic vein may make it difϐicult to 
surgically implant both veins with a single occluding clamp on the recipient inferior 
vena cava (IVC). Accessory hepatic veins with a caliber of 5 mm or more require 
separate anastomosis to inferior vena cava (IVC) to prevent hepatic congestion [9].
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In transplantation surgery, a road map of the biliary and arterial vascularity of 
the donor and recipient is a prerequisite for the procedure. Proper venous outϐlow 
reconstruction is essential for the success of living donor liver transplantation (LDLT). 
It has also a decisive impact on postoperative graft dysfunction. In the classic hepatic 
venous anatomy, three main hepatic veins drain into the inferior vena cava (IVC). The 
left hepatic vein drains segments II and III, the middle hepatic vein drains segments IV, 
V, and VIII, and the right hepatic vein drains segments V-VII. In approximately 60% of 
the population, the middle and left hepatic veins join to form a common trunk, which 
drains separately into inferior vena cava (IVC) [10].
In a study by Radtke A et al. [11], 51% of the donors had donors had inferior hepatic veins 
(IHV) with detectable venous drainage territories? The results of this study were similar to 
what we observed in our potential liver transplant donors. In another study by Kalayci et al. 
[12], Mulidetecter CT scan was used to identify variations in hepatic veins of potential 
liver transplant donors and it was found that accessory inferior right hepatic veins was 
found in 55 % of the potential donors. 
In preoperative planning, it is important to highlight not only the presence and 
number of these accessory veins but also their size and their distance from the main 
hepatic venous drainage site along the IVC. When this distance is more than 40 mm, 
it may be technically difϐicult to implant both veins into the recipient’s IVC [13]. 
Accessory veins are anastomosed directly to inferior vena cava (IVC) in an end-to-
side fashion in liver recipient while inferior vena cava (IVC) is clamped. The inferior 
vena cava is clamped above and below the oriϐice of the right hepatic vein and the 
sites of anastomosis of the accessory hepatic veins [14]. Failure to recognize accessory 
inferior hepatic veins can lead to inadequate venous outϐlow. Inadequate venous out 
ϐlow and congestion can result in varying degrees of graft dysfunction, including rapid 
progressive liver failure with graft loss [15] (Figures 1-5) (Table 1).
Figure 1: Oblique Maximum intensity projection (MIP) image showing accessory right inferior hepatic vein 
originating separately from inferior vena cava (IVC).
Figure 2: 26 year old man with normal liver function tests who was liver donor candidate. Oblique Maximum 
intensity projection (MIP) image of the patient showing two accessory right inferior hepatic veins.
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Figure 3: Inverted Maximum intensity projection (MIP) image of above described patient showing two accessory 
right inferior hepatic veins.
Figure 4: Minimum intensity projection (MinIP) image of same patient showing two accessory right inferior hepatic 
veins.
Figure 5: Three dimensional (3 D) image of a patient showing accessory right inferior hepatic vein.
              No of patients      Percentages  
MALE                58             70.7%  
FEMALE                24              29.3  
51%
49%
0 0
Prevalence of Right Inferior Accessory 
Hepatic veins
Present
Absent
Table 1: Pie chart showing prevalence of accessory right inferior hepatic veins.
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Conclusion
The precise preoperative knowledge of accessory right inferior hepatic veins is 
essential in living donor liver transplantation. Failure to identify accessory inferior 
hepatic veins can lead to inadequate venous outϐlow, venous congestion, graft 
dysfunction, graft loss and liver failure.
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